Regulation of alpha 1B-adrenergic receptor half-life: protein synthesis dependence and effect of norepinephrine.
Agonist-mediated down-regulation of alpha 1B-adrenergic receptors (AAR) may involve a decrease in synthesis, an increase in degradation, or a combination of the two mechanisms. Norepinephrine (NE) causes downregulation of AAR in rabbit aortic smooth muscle cells (RbSMC). To study the role of receptor degradation in this phenomenon, we studied the half-life (t1/2) of the AAR under basal conditions and during exposure to NE. We first determined the disappearance rate of AAR in the presence of cycloheximide, a commonly used method for measuring receptor t1/2. By this approach, the basal t1/2 was surprisingly long, 172 +/- 20 h. In contrast, the t1/2 in NE-treated cells was 11.8 +/- 0.3 h, suggesting that either NE decreased the t1/2 of AAR or cycloheximide increased the basal t1/2. To distinguish these possibilities, basal receptor t1/2 was determined by a second, independent method based on the repopulation of AAR after irreversible alkylation with chloroethylclonidine. This approach indicated a basal t1/2 (7.4 +/- 0.2 h) that was similar to the t1/2 with NE but more than 20-fold shorter than the t1/2 with cycloheximide. We conclude that in RbSMC NE-induced downregulation of AAR occurs without a decrease in receptor t1/2. The unexpected finding that cycloheximide markedly increases the basal t1/2 of the AAR further indicates that the t1/2 of the AAR is regulated, at least in part, by a short-lived protein that may regulate and/or mediate receptor degradation.